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Abstract— The effectiveness of integrated pest management (IPM) Lab biopesticide (Trichoderma based) in reducing collar rot disease 
and growth parameters of Indian spinach was studied. Five different levels of biopesticide (0, 10, 15, 20 and 25 g/m2 of soil) at two 
frequencies were applied in the soil. Biopesticide was first mixed up with top soil during final land preparation and then one month after 
transplanting with rhizosphere soil of the plants. Results showed that increasing biopesticide level up to 25g/m2 and its repeated application 
reduced collar rot disease incidence and increased growth parameters. Plant height, number of leaves and plant weight were markedly 
influenced by application of the biopesticide. Highest percent plant infection and lower growth were observed in the untreated plots. The 
highest dose (25g/m2) of biopesticide used in the experiment supported significantly better growth and lower collar rot disease incidence. 
Thus, the experimental results have opened up a possibility of using Trichoderma based IPM Lab biopesticide over conventional farming 
inputs for sustainable and organic production of agro products vegetables. 

Index Terms— Agro product, Collar rot, Dose, Frequency, Growth, Inidian spinach, IPM lab biopesticide, Plant infection   

——————————      —————————— 

1 INTRODUCTION                                                                     
HE indian spinach (Basella spp. Linn.) is one of the most 
important leafy vegetables and is a member of the family 

Basellaceae. There are five species of Basella of which B. alba 
and B. rubra are widely grown in Bangladesh. The vegetable is 
commonly known as puisak, Malabar spinach, Creeping spin-
ach and Climbing spinach [1]. It is cultivated on 22000 acres of 
land with the total production of 63000 M. tons and the 
productivity of 2.87 tons/acre in Bangladesh (BBS, 2009). 
Among the various factors which limit the production of this 
crop, diseases play an important role. Sixteen different diseas-
es of Indian spinach have so far been reported from different 
parts of the world (Ahmed and Hossain, 1985; Bose and Som, 
1986). In Bangladesh only four diseases viz. leaf spot caused 
by Alternaria sp., Gloesporiam sp., and Cercospora sp., foot 
rot caused by Sclerotium rolfsil Sacc., anthracnose caused by 
Colletrichum sp. and Macrophomina leaf spot and stem rot 
caused by M. phaseolina have been reported (Ahmed and 
Hossain, 1985 Fakir, 1991. Collar/Foot rot is one of the major 
diseases caused by Sclerotium rolfsii of vegetables (Islam, 
2006). Right from germination till harvest, Sclerotium rolfsii 
inflicts severe damage to the crop in all seasons. The pathogen 
attacks the collar zone of the host adjacent to the soil level 
causing death by disrupting translocation of food from top to 
root zone. Collar/Foot rot is a major constraint in successful 
cultivation of Indian spinach and eggplant mainly due to ag-
gressive nature of the pathogen, its soil borne nature and con-
tinuous cropping of eggplant in many areas. Collar rot is a 
fungal disease caused by by Colletrichum sp. and Macrophomina 

leaf spot and stem rot caused by M. phaseolina have been reported 
(Ahmed and Hossain, 1985 Fakir, 1991. Collar/Foot rot is one of the 
major diseases caused by Sclerotium rolfsii of vegetables (Islam, 
2006). Right from germination till harvest, Sclerotium rolfsii inflicts 
severe damage to the crop in all seasons. The pathogen attacks the 
collar zone of the host adjacent to the soil level causing death by 
disrupting translocation of food from top to root zone. Collar/Foot 
rot is a major constraint in successful cultivation of Indian spinach 
and eggplant mainly due to aggressive nature of the pathogen, its soil 
borne nature and continuous cropping of eggplant in many areas. 
Collar rot is a fungal disease caused by Sclerotium rolfsii Sclerotium 
rolfsii is chiefly soil borne and prefers damp, especially water-logged 
conditions. The disease of plants caused by soil borne pathogen are 
in general difficult to control. It has however, ben reported from var-
ious countries that fungicidal treatment of soil has some effect on the 
control of Sclerotium rolfsii and other soil borne pathogens 
(Backman and Kabana, 1975, Fellman, 1983). Biological control 
also tends to have more specific effects, with only the target patho-
genic organisms being adversely affected, leaving other beneficial 
organisms and diverse soil microbial community intact to provide for 
healthier plants and roots Thus, biological control can be safer for 
human, the crop and the environment. 

Trichoderma based biopesticides have gained considerable recog-
nition as biological agent. Several strains of Trichoderma have been 
found to be effective as biocontrol agent of various soil borne plant 
pathogenic fungi such as Fusarium, Sclerotium, Rhizoctonia (Chet 
and Inbar, 1994). Trichoderma produces chemicals called 
trichodermin which is responsible for its antagonistic properties. 
Thus, T. harzianum may eco-friendly be used as a biocontrol agent 
and the nature will relatively be undisturbed and many beneficial 
micro-organisms in the soil will be saved. Kahem (2005) reported 
that soil treatment with Trichoderma harzianum and Trichoderma 
viride was effective for controlling foot and root rot of lentil 
(Fusarium oxysporum) and foot rot of tomato (Sclerotium rolfsii) in 
the inoculated field. It was determined the efficacy of IPM Lab 
biopesticide (Trichoderma formulated) against collar rot disease of 
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tomato, eggplant, Indian spinach, and sunflower. Islam (2008) ob-
served the disease reaction of 54 eggplant varieties to foot/collar rot 
at early flowering stage and the effect of Trichoderma based 
biopesticide in reducing foot/collar rot. Faruque (2008) described 
that collar rot of 12 varieties of eggplant was decreased under field 
condition with the application of Trichoderma based biopesticide. 
The major limitation of biological control by Trichoderma species is 
the production of inoculum on large scale. To overcome the limita-
tion, many researchers have worked on these problems. It was dis-
cussed the mass production of biocontrol agents (Gomez, 1984). It 
has frequently been pointed out that if the biological control of plant 
pathogens is to be accomplished on the field scale, it will be neces-
sary to produce biocontrol agents in the form of spores or other 
propagules. 

 

2 EXPERIMENTAL METHODS 
The experiment was undertaken to observe the performance of 
IPM Lab biopesticide on collar rot control and growth of Indi-
an spinach. IPM Lab biopesticide was applied at five doses (0, 
10, 15, 20 and 25 g/m2) including control and at two frequen-
cies. IPM Lab biopesticide applied in the soil significantly re-
duced the incidence of collar rot of Indian spinach. Culture of 
Sclerotium rolfsii in PDA. (a) Mycelia, 7 days old (b) Brown 
Sclerotia, 13 days old are shown in fig. 1. Fig. 2(a)-(b) show the 
(a) Barley culture of Sclerotium rolfsii 7 days old, and the (b) 
Air drying of barley culture of Sclerotium rolfsii. The differ-
ence is clear between the (a) Barley culture of Sclerotium rolfsii 
7 days old, and the (b) Air drying of barley culture of 
Sclerotium rolfsii. 
 
 

 
(a) 

 
Fig. 1. Culture of Sclerotium rolfsii in PDA, (a) Mycelia, 7 days 

old 

 
 

 
(b) 

 
Fig. 1. Culture of Sclerotium rolfsii in PDA, (b) Brown 
Sclerotia, 13 days old. 
 

                                               
                   (a)                                                           (b) 

 
Fig. 2. (a) Barley culture of Sclerotium rolfsii 7 days old (b) Air 
drying of barley culture of Sclerotium rolfsii. 

3 RESULT AND CONCLUSIONS 
Fig. 3 (a)-(b) depict that the (a) Inoculation of Indian spinach 
with Sclerotium rolfsii (10 g/plant) at the base of the plants (b) 
Wrapping with moist cotton to create favorable environment 
for the pathogen. A typical collar rot symptoms were seen at 
the base of Indian spinach is shown in Fig. 4. Fig. 5 demon-
strates the Indian spinach recovered from infection. Repetition 
of its application at 60 days age (one month after transplant-
ing) further reduced the disease. Percentage plant infection 
was reduced from 84 to 36 % as recorded after three months of 
biopesticide application in case of one-time application. For 
two-time application, percentage plant infection was reduced 
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from 68 to 28%. Lesion size was reduced from 2.1 to 0.8 cm as 
recorded after three months of biopesticide application in case 
of one-time application. For two-time application, lesion size 
was reduced from 1.4 to 0.4 cm. Percentage plant recovery was 
increased from 16 to 64% as recorded after three months of 
biopesticide application in case of one-time application. For 
two-time application, percentage plant recovery was increased 
from 32 to 72 %. 
 

(a)                                                        (b) 
 
Fig. 3. (a) Inoculation of Indian spinach with Sclerotium rolfsii 
(10 g/plant) at the base of the plants (b) Wrapping with moist 
cotton to create favorable environment for the pathogen. 
           

 
 
Fig. 4. Typical collar rot symptoms were seen at the base of 
Indian spinach. 
 
Plant height increased from 86.48 to 145.85 cm as recorded 
after three months of biopesticide application in case of one-
time application. For two-time application, plant height in-
creased from 107.44 to 171.45cm. 

 
Fig. 5. Indian spinach recovered from infection. 
 
Plant weight increased from 230.00 to 655.40 gm as recorded 
after three months of biopesticide application in case of one-
time application. For two-time application, plant weight in-
creased from 400.86 to 896.00 g. Leaf number increased from 
32 to 87 as recorded after three months of biopesticide applica-
tion in case of one-time application. For two-time application, 
leaf number increased from 41 to 93. Interaction between dose 
and frequency of IPM Lab biopesticide application in the soil 
significantly affected collar rot incidence and recovery from 
infection and influenced growth and yield of Indian spinach. 
The relationship between dose of biopesticide and percentage 
of collar rot infection in Indian spinach is shown in fig. 6. Per-
centage of plant infection varied from 13.33 to 100% for differ-
ent treatments to without treatment. The best treatment was 
D4, F2 i.e. biopesticide applied two times @ 25 g/m2 yielded the 
lowest plant infection. The second best treatment was D4, F1 or 
D3, F2 followed by D2, F2. Percentage plant infection had a line-
ar relationship with the doses of biopesticide application. The 
percentage plant infection declined steadily with increase in 
doses. The decline in percentage plant infection was higher in 
repeated use of biopesticide (fig. 6). Fig. 7 shows the relation-
ship between dose and frequency of IPM Lab biopesticide and 
level of collar rot infection and recovery of Indian spinach. At 
no biopesticide application, percentage of plant infection was 
hundred with no recovery. With increase in dose of 
biopesticide, the level of infection decreased while the per-
centage of recovery from infection increased. This phenome-
non is more distinct for the repeated use of biopesticide. At the 
highest dose of biopcsticide used, percentage recovery from 
infection reached to 90% (fig. 7). With dose > 10 < 15 g/m2 ap-
plied once, minimum recovery from infection of 40 % was 
achieved which reached to 80% for increase of dose to 25g/m2. 
On the other hand, for repeated use of biopesticide dose 
25g/m2, a minimum of 50% plant recovery from infection 
could be achieved which was increased to 90% through up 
scaling of dose to 25g/ m2 (fig. 7). 
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Fig. 6. Relationship between dose of biopesticide and percent-
age of collar rot infection in Indian spinach. 
 

4 SUMMARY AND CONCLUSIONS 
The experiments were conducted during Rabi season of 2010-2011 
to assess the efficacy of IPM Lab biopesticide on controlling collar 
rot (Sclerotium rolfsii) and the promotion of growth of Indian spin-
ach. IPM Lab biopesticide applied at four rats of 0, 10, 15, 20 and 25 
g/m2 were mixed with the soil and the land was kept fallow for seven 
days. Thereafter, healthy seedlings were transplanted at the age of 40 
days in the field in the afternoon followed by watering. Observations 
were made on collar rot disease incidence and the crop growth. Pa-
rameters such as percent plant infection, lesion size, percent plant 
recovery, plant height, leaf number and plant weight were recorded. 
 

 

 
Fig 7: Relationship between dose and frequency of IPM Lab 
biopesticide and level of collar rot infection and recovery of 
Indian spinach. 
 
Interaction study between IPM Lab biopesticide and Sclerotium 
rolfsii were conducted in field soil through inoculation near the plant 
base. The characteristic collar rot symptoms appeared as discolora-
tion and rotting of plants cuticle at the base adjacent to soil surface 
with the presence of white mycelia and white (immature) along with 
brown (mature) sclerotia on infected plant parts and on soil surface 
near plant base. Application of biopesticide prepared out of 
Trichoderma at the IPM Lab of the Bangladesh Agricultural Univer-
sity had remarkable positive effect on plant growth and disease con-
trol. Biopesticide applied at 10, 15, 20 and 25 g per one square meter 
area significantly increased growth components and decreased collar 
rot disease incidence. The highest dose 25g/ m2 used in the experi-
ment supported significantly better growth and lower disease inci-
dence. Percent plant infection of Indian spinach was highest (84%) 
in case of one-time application of biopesticide. The lowest percent 
plant infection was 28% in case of twice application of biopesticide, 
which also showed smallest lesion size, and highest recovery rate. 
Plant height (171.45 cm), plant weight (896 g), number of leaf per 
plant (92.78) were highest in case of two times application of 
biopesticide. Untreated and inoculated plants showed 100% plant 
infection, highest lesion size and no recovery from infection The 
highest dose 25 g/m2 used in the experiment supported significantly 
lower collar rot disease incidence and better growth of Indian spin-
ach. Field experiment was conducted to evaluate the potential results 
of biopesticide in controlling collar rot (Sclerotium rolfsii of Indian 
spinach. IPM Lab biopesticide was significantly effective in control-
ling collar rot disease of Indian spinach. The findings of this study 
clearly point out the possibility of using biopesticide as protective 
measure against collar rot disease of Indian spinach. Therefore, IPM 
lab biopesticide can be used as a sustainable agricultural input for 
agro products. 
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